INTRODUCTION
Life satisfaction, commonly referred to as persons' subjective contentment with their life, is often regarded as an overarching goal of rehabilitation interventions and in the management of life-long disabilities [1] [2] [3] . Satisfaction with life as a whole and with different domains of life satisfaction is a result of an individual's adaptation process and reflects the degree to which an individual perceive that his or her aspirations (or goals) and achievements have been met [1] [2] . Thus, life satisfaction is a generic concept without any explicit relation to medical conditions [4] . Because of its central role in health care, it is important to establish the association between life satisfaction and disability as this may facilitate the development and implementation of appropriate strategies in the rehabilitation and management of life-long disabilities.
Several decades after an acute paralytic poliomyelitis infection, many persons (up to 80%) experience new symptoms or impairments, commonly referred to as late effects of polio, post-polio or post-polio syndrome [5] [6] [7] . Impairments typically occurring in people with late effects of polio are muscle weakness, muscle fatigue, cold intolerance and musculoskeletal pain during physical activity [8] . Other impairments, such as general fatigue, sleep disturbances, concentration difficulties, memory difficulties and mood swings, are also reported by persons with late effects of polio and may be directly or indirectly associated with their prior polio [5] [6] [7] [8] .
These impairments can lead to activity limitations [9] and participation restrictions [10] , which in turn can impact on life satisfaction. Despite this, few studies have examined life satisfaction in people with late effects of polio [11] [12] [13] . Even though many persons with prior polio report that they are to some degree satisfied with life as a whole and with different domains of life satisfaction, it is evident that life satisfaction is reduced compared with nondisabled people [13] . However, satisfaction with life as whole has not been reported to be related to any sociodemographic or disability related factors and these factors had also few relations to the ten domains of life satisfaction in persons with late effects of polio [13] . On the other hand, life satisfaction among men and women with prior polio has been found to be associated with perceived participation [14] ; greater number of severe problems with participation corresponded with gradually decreased life satisfaction. Also, Kemp et al. [11] reported that life satisfaction correlated significantly with family function, disability attitude and health satisfaction, whereas Burger and Marincek [12] reported no clear association between life satisfaction and the number of new related problems decades after their polio.
Thus, even if life satisfaction intuitively may be associated with various impairments, activity limitation and participation restrictions there is no clear picture and further studies are needed to determine the association between life satisfaction and disability.
The objective of this study was to investigate the association between life satisfaction and self-reported impairments in persons with late effects of polio.
METHODS

Participants
A total of 169 community-dwelling persons with prior polio participated in this study. They had a confirmed history of acute poliomyelitis, a period of at least 20 years of functional stability and new symptoms representative of late effects of polio occurring after this period.
Persons with major depression, systemic disease or any other disease (e.g., stroke, Parkinson's disease, rheumatoid arthritis) that would significantly affect their life situation were excluded, although they would still be admitted to the rehabilitation programme. As part of the initial clinical examination and verification of prior polio, an electromyogram (EMG) were recorded in the right and left upper and lower limbs. On conventional EMG, motor unit action potentials in the limbs previously affected with paralytic polio were abnormally enlarged and polyphasic in configuration and there was a decreased recruitment secondary to a reduction in the number of motor units available for activation during voluntary muscle contraction. All participants had impairments related to late effects of polio in at least one limb (upper or lower limb, or both).
All assessments and data collection were performed on admission to a period of individualized interdisciplinary rehabilitation in a university hospital in the south of Sweden during the period 2005-2011. For all participants, this was their first contact with a specialised post-polio rehabilitation clinic since the onset of their new symptoms. At the time of the assessment, each participant was informed about the data collection and that data would be used for research purposes, and they all signed an informed consent form. The principles of the Declaration of Helsinki were followed. Following the assessments, data were entered into the database in the clinic and were retrospectively analysed.
Questionnaires
On admission to rehabilitation, all participants responded to the 11-item Life Satisfaction Questionnaire (LiSat-11) and to a 13-item questionnaire of self-reported impairments.
LiSat-11 [4] is a self-administrated questionnaire that assesses global satisfaction with life in one item and domain-specific satisfaction in ten items. The six response levels are: very satisfied; satisfied; rather satisfied; rather dissatisfied; dissatisfied; and very dissatisfied.
LiSat-11 has a stable construct and has been found to be valid for the population at large.
There exist population based reference values for LiSat-11 based on 2533 men and women between 18 and 65 years of age, which enables a comparison between those with chronic disabilities and healthy individuals [15] .
The 13-item questionnaire assesses self-reported impairments related to late effects of polio and reported by persons with the condition. Participants are asked to rate how much, in the past two weeks, they had been bothered by the following impairments: muscle weakness; muscle fatigue; muscle and/or joint pain during physical activity and at rest; sensory disturbance; breathing difficulties at rest and during physical activity; cold intolerance; general fatigue; sleep disturbances; concentration difficulties; memory difficulties; and mood swings (irritability, anxiety and feeling depressed). For each item, there are five response options: 1=not at all; 2=a little; 3=moderately; 4=quite a bit; and 5=extremely. The terminology in the questionnaire relates wholly to the body function components of the World Health Organization (WHO) International Classification of Function, Disability and Health (ICF) [16] , and the response options are based on the ICF model with qualifiers, going from 0 (no problem, none, absent, negligible…) to 4 (complete problem, total…). The questionnaire has been developed as part of our clinical screening and rehabilitation medicine assessment on admission to rehabilitation. The items selected are based on typical impairments, directly and indirectly related to polio, and reported in previous studies [5] [6] [7] [17] [18] [19] of persons with late effects of polio, but also on clinical experience and patient interviews. The questionnaire has been used in our clinic over the past decade and patients have found that it covers relevant aspects of late effects of polio.
Statistical analysis
Relative frequencies were calculated for the six response levels of each of the 11 items in LiSat-11 and for the five response options of each item in the 13-item self-report questionnaire. In addition, the responses from LiSat-11 were grouped as 'satisfied' (very satisfied and satisfied) and 'not satisfied' (from rather satisfied to very dissatisfied) for each of the 11 items, according to the developer of the instrument [4] and differences with a Swedish reference sample were analyzed using the Chi-square test. Differences in levels of life satisfaction (satisfied vs not satisfied) for each of the 13 items in the self-report questionnaire was analysed using the Mann-Whitney test. The association between each of the using Spearman's rank correlation coefficient. To account for multiple comparisons, the threshold for significance was increased to p<0.01. All statistical analyses were performed using PASW Statistics version 18.0 (IBM SPSS Inc., USA).
RESULTS
In Table 1 , the characteristics of the 169 persons with late effects of polio are presented. A majority of the participants were women, their mean age was 62 years at the time of the assessments and about half were retired. Their mean age at the acute poliomyelitis infection was 5 years and the mean duration of perceived stable functioning was 40 years, i.e., the period until they had experienced new symptoms after their prior polio, Of the participants, 55% were satisfied (very satisfied or satisfied) with life as a whole, 33% rather satisfied and 12% dissatisfied to some degree ( Table 2 ). More than 70% were very satisfied or satisfied with contacts with friends, family life and partner relationship. The majority (more than 50%) were also very satisfied or satisfied with economy, ADL and psychological health. Less than 20% were to some degree satisfied (very satisfied or satisfied) with their somatic health. In comparison with the Swedish reference sample (Fugl-Meyer et al. 2002), the participants were significantly less satisfied with life as a whole and with six of the other ten domains of life satisfaction. They were, on the other hand, significantly more satisfied with economy and contacts with friends than the Swedish reference sample, whereas there was no difference for family life and partner relationship.
In Table 3 , the relative frequencies (% of the participants) of self-reported impairments in the 13-item questionnaire are presented. The impairments rated as the most bothering (response options 4 or 5) were general fatigue (60%), muscle fatigue (58%), muscle and/or joint pain during physical activity (57%) and muscle weakness (54%). The impairments rated as the least bothering (response option 1) were breathing difficulties at rest (72%) and sensory disturbance (50%).
In Table 4 , the differences between those who were satisfied versus not satisfied for each item in the LiSat-11 related to the 13 items in the self-report questionnaire are presented.
Those who were not satisfied (in particular with life as a whole, leisure, vocation, contacts with friends and sexual life) reported significantly higher degrees of impairment than those who rated themselves as satisfied.
In Table 5 , a summary of the relationships between the 11 items of life satisfaction in LiSat-11 and the 13 items in the self-report questionnaire are presented. All correlations were negative and varied from -0.01 to -0.64. Satisfaction with life as a whole correlated significantly with all 13 self-reported impairments. Leisure, vocation, somatic health and psychological health correlated with 11 to 12 of the self-reported impairments, whereas family life and partner relationship correlated with only 3 and 2 of the impairments. Out of 143 correlations, 84 (59%) were significant at p<0.01.
.
DISCUSSION
Late effects of polio lead to a life-long disability and impact on a person's perception of their current life satisfaction. This emphasizes the importance of assessing the association between life satisfaction and disability in people with prior polio. In this study, we have investigated the association between life satisfaction and self-reported impairments in a group of people with late effects of polio that was admitted to rehabilitation. The overall finding was that reduced life satisfaction was associated with an increased degree of self-reported impairments.
A majority of the participants were to some degree satisfied with life as a whole and with all the ten domains of life satisfaction, but compared with data from a Swedish reference sample [4] life satisfaction was reduced for many of the items. This is in agreement with our previous study [13] , in which we assessed life satisfaction in a group of people with late effects of polio 6 to 30 months after discharge from rehabilitation, as well as two other studies that have assessed life satisfaction using a similar design [11] [12] . In the present study, somatic health was the item that was rated as the least satisfying and only 16% of the participants rated themselves as satisfied. This is not surprising since late effects of polio can affect a person's somatic health considerably. On the other hand, a majority of the participants were satisfied with their family life and partner relationship (86% and 81%, respectively). This is also in agreement with our previous study [13] , where these two items were not significantly different from the Swedish reference sample [4] .
Several studies have evaluated health-related quality of life (HRQL) in people with late effects of polio [20] [21] [22] . HRQL, i.e. the influence of current health status on overall functioning, is often used to assess the effects of a chronic condition and related interventions in rehabilitation [23] . However, HRQL has a distinctly different conceptual background than life satisfaction, and, therefore, results from studies of life satisfaction and HRQL are not comparable.
The general pattern of self-reported impairments directly or indirectly related to late effects of polio, is in agreement with previous studies [5] [6] [7] [17] [18] [19] , but also show that the degree of these impairments can vary considerably. About half of the participants rated their muscle weakness and muscle fatigue as quite a bit or extremely bothering whereas less than 15% was not at all or only a little bothered. Similarly, the degree of cold intolerance varied evenly from not at all (21%) to extremely bothering (16%), and, as expected, less than 10% were quite a bit or extremely bothered by sensory disturbance and breathing difficulties at rest. Another prominent impairment in persons with late effects of polio is general fatigue.
This was reported as quite a bit to extremely bothering by more than half of the participants, in line with previous studies [5, 7, [17] [18] [19] . Pain is also a frequently reported impairment among people with late effects of polio, which is known to affect overall health and life satisfaction [24] [25] . However, almost half of the participants were not at all or only a little bothered by muscle and/or joint pain at rest and only 2% perceived their pain at rest as extremely bothering. On the other hand, and not surprisingly, a majority (84%) perceived their muscle and/or joint pain during physical activity as moderately to extremely bothering.
To the best of our knowledge, this is the first study that has reported specifically and in detail the relationship between life satisfaction and the degree of self-reported impairments in people with late effects of polio. It is clear from the results that life satisfaction overall was associated with self-reported impairments. Those who rated themselves as not satisfied generally had higher degrees of impairments. Life satisfaction was overall significantly associated with impairments such as general fatigue, concentration and memory difficulties, and mood swings. Even though the literature does not report a higher prevalence of psychological disorders in people with late effects of polio than in the general population [26] , it is well known clinically that the persons' decreasing abilities, regardless of the cause, can impact on their psychological well-being and life satisfaction. These results reiterate the contention that we have to be aware of the psychological impact on people with late effects of polio as much as the physical consequences [26] .
Satisfaction with leisure was associated with many of the impairments. Leisure activities are known to be important to many people, regardless of physical functioning, and most people also engage in leisure by choice, not because they have to or are forced to.
Engaging in leisure activities can therefore be seen as a way to balance one's lifestyle and enhance life satisfaction. However, no study has reported on the leisure repertoire among people with late effects of polio and how this repertoire relates to interest and life satisfaction.
An important part of rehabilitation is to promote an active lifestyle through engagement in leisure activities [27] , and given its importance for people with late effects of polio this warrants further investigations.
Family life and partner relationship were only weakly associated with the degree of self-reported impairments. However, the lower number of participants responding to these items could have influenced the result. On the other hand, studies have shown that persons with late effects of polio and other disabilities who do not have adequate access to instrumental support, i.e., support from a spouse or a family member, are more likely to experience problems with their participation. Support from other people can overcome different barriers, both in the physical and social environment, as well as enhance a disabled individual's experiences of participation [10, [28] [29] .
Even if the overall results showed that life satisfaction among the participants was related to the degree of self-reported impairments, the strength of the relationships was in general only low to moderate. These results are in agreement with those by Kalpakjian et al. [30] . In that study, they described the development and factor analysis of an index of postpolio (IPPS) and showed significant, but not very strong, correlations between their different factors of the IPPS and the Satisfaction With Life Scale (SWLS) (Spearmans rho -0.20 to -0.35). Burger and Marincek [12] only showed a tendency of decreasing satisfaction with vocational situation, financial situation, sexual life and partnership, with increasing number of new problems, whereas the number of new problems had no influence on the participants' satisfaction with leisure time and family life. Taken together, the findings indicate that the degree of self-reported impairments on its own cannot explain the level of life satisfaction in persons with late effects of polio.
A limitation of this study is that the questionnaire of self-reported impairments is not validated against any other impairment score. However, the primary aim of this study was not to present or validate a new questionnaire, but to investigate the association between life satisfaction and self-reported impairments in persons with late effects of polio. The questionnaire was developed as a part of our clinical screening and rehabilitation medicine assessment on admission to rehabilitation. It therefore covers impairments which are specifically related to people with late effects of polio or post-polio syndrome, but also impairments that are not regarded as specific for the condition but are commonly reported by these people. With further developments and psychometric analysis of this questionnaire, it might be a useful clinical instrument to assess self-reported impairments in persons with late effects of polio.
Another limitation is that life satisfaction and the degree of self-reported impairments was assessed in people admitted to rehabilitation. This, in itself, means that they experienced a disability due to their prior polio, and may therefore not be representative of all people with late effects of polio. Furthermore, the degree of self-reported impairments may not correspond entirely with the result of objective measures. Studies have indicated that the subjective perception of, for example, increasing weakness in persons with late effects of polio does not fully correlate with physical tests of muscle strength [31] . Future studies should therefore consider using both objective measures and questionnaires assessing the persons' own perspective, as such patient-reported outcome measures does help to understand the impact of a life-long disability [32] .
Finally, these results have some important clinical implications. The relationship between life satisfaction and the occurrence of self-reported impairments in people with late effects of polio implies that addressing impairments in the rehabilitation may lead to an enhanced life satisfaction. However, it is clear from the strength of the correlations that simply addressing self-reported impairments during rehabilitation may not fully improve life satisfaction. With no cure for people with prior polio, we have to resort to different rehabilitation interventions [33] . Rehabilitation in people with late effects of polio can be described as a process of change that forms a turning point in their life, by which they acquire new skills that contribute to a different but good life [34] . This indicates the importance of offering interventions that correspond to different individuals' need over time, and that rehabilitation programmes also have a long-term perspective. Most importantly, the effects of an interdisciplinary rehabilitation programme goes beyond that of simply reducing impairments, and any programme for people with late effects of polio should affect their impairments, as well as their activity limitation and participation restriction.
In summary, life satisfaction is affected in persons with late effects of polio and they report varying degrees of impairments related to their prior polio. There is an association between life satisfaction and self-reported impairments, and those with a lower level of life satisfaction generally report higher degree impairments. In clinical practice, rehabilitation interventions must address not only self-reported impairments but also activity limitations and participation restrictions in order to enhance life satisfaction in people with late effects of polio.
INTRODUCTION
La mesure de satisfaction de vie, communément définie comme l'appréciation subjective par une personne de sa satisfaction de vie, est souvent perçue comme l'objectif ultime des programmes de rééducation fonctionnelle et de la prise en charge du handicap [1] [2] [3] . La satisfaction de vie globale, et dans ses différents domaines, est le résultat d'un processus d'adaptation de l'individu reflétant sa perception d'avoir atteint ou non les buts ou objectifs fixés [1] [2] . Ainsi, la satisfaction de vie est un concept qui n'a pas de lien direct avec pathologies médicales [4] . Dans cette population, ces troubles fonctionnels peuvent entrainer une limitation d'activités [9] ou une restriction de participation sociale [10] , ce qui en retour affecte la satisfaction de vie. En dépit de cela, peu d'études rapportent la perception de satisfaction de vie chez les patients souffrant de syndrome post-polio [11] [12] [13] . Bien que plusieurs personnes, infectées des décennies avant par le poliovirus, rapportent un certain niveau de satisfaction de vie globale et dans plusieurs domaines, il est bien évident que ce niveau de satisfaction est plus faible que chez la personne valide [13] . Cependant, il a été démontré que la perception de satisfaction de vie globale n'est pas liée à des facteurs sociodémographiques ou de handicap et que ces facteurs ont également peu d'impact sur les dix différents domaines de satisfaction de vie chez les personnes ayant un syndrome post-polio [13] . Malgré tout, chez ces patients, la satisfaction de vie est directement liée à la participation aux activités [14] ; plus les limitations de participation étaient prononcées, plus la mesure de satisfaction de vie était faible. De plus, Kemp et al [11] rapportait dans leur étude que la satisfaction de vie était significativement corrélée à la participation à la vie de famille, attitude envers le handicap et satisfaction de l'état de santé, alors que Burger and Marincek [12] La plupart des participants se déclarent satisfaits de leur vie globalement et dans les autres 10 domaines du questionnaire LiSat-11. Cependant, en comparant ces données à l'échantillon suédois de référence [4] la mesure de satisfaction de vie était moindre dans la plupart des items. Ceci corrobore les résultats de notre étude précédente [13] , pour laquelle nous avions évalué la mesure de satisfaction de vie chez un groupe de patients avec un syndrome post-polio 6 à 30 mois après leur sortie de notre centre de rééducation fonctionnelle. Ces résultats rejoignent également ceux de deux autres études ayant une méthodologie similaire sur la mesure de satisfaction de vie [11] [12] . Dans cette étude, l'état de santé était l'item noté comme le moins satisfaisant et seulement 16% des participants se disaient satisfaits de leur état de santé. Ceci n'est pas surprenant puisque les symptômes du syndrome post-polio affectent considérablement l'état de santé de la personne. D'autre part, la plupart des participants se considèrent satisfaits de leur vie familiale et relation avec leur conjoint (86% et 81%, respectivement). Ce résultat est aussi en accord avec notre étude précédente [13] , où ces deux items n'étaient pas différents de l'échantillon suédois de référence [4] . correspondre entièrement à des résultats tirés de mesures objectives. Les études montrent que la perception subjective des troubles, comme par exemple l'augmentation de la faiblesse musculaire, n'est pas entièrement corrélée aux tests physiques de mesure de force musculaire [31] . Des études supplémentaires devront prendre en compte l'utilisation de mesures objectives et de questionnaires d'auto-perception, car ces derniers aident à comprendre l'impact d'un handicap fonctionnel sur le long-terme [32] .
Au final, ces résultats ont d'importantes implications cliniques. La relation entre la mesure de satisfaction de vie et l'occurrence de troubles fonctionnels auto-rapportés implique que la prise en charge de ces troubles dans un programme de rééducation fonctionnelle pourrait augmenter la satisfaction de vie de ces personnes. Cependant, il est clair au vu de la puissance statistique des corrélations que la prise en charge de ces troubles fonctionnels ne puisse à elle seule totalement améliorer la satisfaction de vie dans cette population. Il n'existe pas de traitement pour le syndrome post-polio, la seule solution étant de mettre en place différents programmes de rééducation fonctionnelle [33] . Dans cette population la rééducation fonctionnelle peut être considérée comme un processus de changement marquant un tournant and leur vie, grâce à cette rééducation ils acquièrent de nouvelles techniques de compensation contribuant à une vie différente mais de qualité [34] . Ceci souligne l'importance de mettre en place des programmes de rééducation qui correspondent aux besoins de chaque individu tout The number of participants that responded to the different items of the Life Satisfaction Questionnaire (LiSat-11) is given in brackets. 1 The levels of very satisfied and satisfied were dichotomised as 'Satisfied' in agreement with the developer of LiSat-11 (Fugl-Meyer et al., 2002) 2 The Chi-square test was used to test for differences between our sample and the Swedish reference sample; significance is represented by *** (p<0.001) and NS represents 'not significant'. (5) extremely. For each item, the main ICF code is given in brackets. Table 4 Differences in levels of life satisfaction 1 for each item in the 11 items in the Life Satisfaction Questionnaire (LiSat-11) and the 13 items in the questionnaire assessing self-reported impairments in 169 persons with late effects of polio. Table 5 The association between self-reported levels of life satisfaction and the rated degree of self-reported impairments in 169 persons with late effects of polio. Psychological health -0.19 to -0.64 11
Range
The association between each of the 11 domains of LiSat-11 and each item in the 13-item self-report questionnaire was analysed using Spearman's rank correlation coefficient. To account for multiple comparisons, the threshold for significance was increased to p<0.01. Pour analyser l'association entre chacun des 11 domaines du LiSat-11 et chaque item de l'auto-questionnaire de 13 items nous avons utilisé la Formule de Spearman de calcul de coefficient de corrélation des rangs. Afin de prendre en compte les comparaisons multiples nous avons augmenté le seuil de significativité à p<0.01.
